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CLAIMS 



micro flow system for separating particles, comprising a member having 



a flow channel defined therein for guiding £ flow of a fluid containing the particles through the 
flow channel, 

first inlet means positioned at one end 09 the flow channel for entering the fluid into the flow 
10 channel, 



first outlet means positioned at the ot^er end of the flow channel for discharging the fluid from 
the flow channel, 

15 the flow of the fluid containing the Particles being controlled in such a way that one particle at the 
time passes a cross-section of the flow channel, 
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the member being positioned in a/field that is substantially perpendicular to a longitudinal axis of 
the flow channel so that particles residing in the flow channel and being susceptible to the field 
across the flow channel are deflected in the direction of the field. 

2. A micro flow system accordifog-fo^aim 1, wherein the member further comprises field 
generating means positioned ^roximajteTJTthe flow channel for generating a field substantially 
perpendicular to a longitudinal axis 6f the flow channel. 

3. A micro flow system according^) claim Iaji ^further comprising monitoring means positioned 
at the flow chaimel for monitoring parameters of a parjiele^fe siding within a measurement 
volume within the flow channel and providing^fn output signal corresponding to a monitored 
parameter. 



/ * 
4. A micro flow system according to claim 3, wherein the monitoring means comprise optical 

detection means for monitoring optical parameters of a particle residing within a measurement 

volume within the fkyw channel and providing an output signal corresponding to an optical 

parameter. 



5. A micro flow system according to claim 3 wherein the monitoring means comprise a Hall 
sensor for measurement of a magnetic parameter of a magnetic particle within a specific volume 
of the flow channel. 
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6. A micro flow system according to any uf Llaiuii, 0 0, further comprising field generating control 
means for controlling the strength of the field generated by the field generating means in 
response to the output signal of the monitoring means whereby particles are separated according 
to values of a parameter monitored by the monitoring means. 

7. A micro flow system according to a ny of tho procoding clai ms, wherein the Reynolds number of 
the flow of the fluid containing the particles through the ch&nnel is in the range of 0.01-500, 
preferably in the range of 0.05-50, in particular in the range of 0.1-25. 



8. A micro flow system according to ony of nlmmn 1, fij wperein the lowest cross-sectional area of 

A ^ 

the flow channel is in the range of 0.004-0.11 mm 2 . 

9. A micro flow system according to a ny of the preceding clmnre , further comprising second outlet 
15 means for discharging particles having been deflected in the flow channel. 



Ids 



10. .A micro flow system according tn any nf frhe p/f rrHing rlnirnrr, wherein the field generating 
means comprises a magnet. 



^ 20 11. A micro flow system accoding to clairn^ 10 Jwherein the field generating means further 
'z comprise ferrite members positioned at the flow channel for focussing of a magnetic field. 



2L 



25 



t; wherein the field generating 



12. A micro flow system according to^tuay^M ti 
means comprises an electrode. 

13. A micro flow system accoAing t~ ^my^T* ffifl pr^ffiriinc rlniimrii vh"r"in positions in relation to 
the flow channel of the fiela generating means are adjustable for adjustment of the strength of the 
field across the flow channel. 
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14. A micro flow system according to any nf the pr 



K further comprising flow speed 



adjustment means for adjustment of the time the particles reside in the flow channel. 



. any of th 



; further comprising a cover for 



15. A micro flow system according te tany of the preceding 
covering the flow channel. 



16. A micro flow system according to claim 15, wherein the cover is a transparent or translucent 
cover allowing optical monitoring of the flow channel. 
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victim I 

17 - A micro flow system according f/ ^ ™y r ^nn^; nc furtheyfcomprising second inlet 

means for entering a first guiding buffer, the cross-section and the path/through the flow channel 
of the flow of the fluid containing particles being controlled by the firs/ guiding buffer flow. 

5 18. A micro flow system according to claim 17, further comprising third inlet means for entering a 
second guiding buffer, the cross-section and the path through the/flow channel of the flow of the 
fluid containing particles being controlled by the first and secor^d guiding buffer flows that 
surround the flow of the fluid containing particles. 

10 19. A micro flow system according to claim ^18, wherein the^width and the position of the flow of 
fluid containing particles is controlled by adjustment of tl/e volumetric ratio between the fluid 
flow rate and the flow rate of the guiding buffers. 

20. A micro flow system according to^a»y-e Fllie pitjuyyuiig Lldinib; wherein the deflected particles 
;=J 15 comprise living cells. 

21. A micro flow system according tn a m y nfi a rerprfe ir Mi T i n ^^j ja aitm^ wherein the deflected particles 
comprise beads, microspheres, chromosomes, organelles, biomolecules, or proteins. 



20 22. A micro flow system according to 



:s, wherein the deflected particles 



have been magnetically, chromophorically, dx fluorescently stained. 



23. A micro flow system according tojgtg& ftho procoding claims , comprising a plurality of outlets 
=J for discharging of particles sepa^ted agcofding to their different susceptibility to the field across 

25 the flow channel. 

\J^^ 24. A micro flow system according to pnyt&lh* prprgHirrj^fciir^Q wherein the member further 
comprises pre-treatment and/or post-treatment facilities. *^ 
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25. A micro flow system according to claim 24, wherein the pre-treatment facilities comprise 
incubation means for preparn/g or pre-reactinj^JJie-^ particles. 

26. A micro flow system according to claim 24 Qfr, w herein the pre-treatment facilities comprise 
means for magnetic, fluo/escent, or chromophoric staining. 

27. A micro flow system according to claim 24, wherein the post-treatment facilities comprise 
means for collecting or concentrating the deflected particles. 
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28. A micro flow system according to claim 24, wherein the post-treatment facilities comprise 
means for bringing the deflected particles into contact with one or more reagent/s). 



29. A micro flow system for separating particles, comprising a member havii 

a flow channel defined therein for guiding a flow of a fluid containing the/particles through the 
flow channel, 

first inlet means positioned at one end of the flow channel for entering the fluid into the flow 
channel, 

first and second outlet means positioned at the other end of theyftow channel for discharging of 
fluid from the flow channel, 

the flow of the fluid containing the particles being controlle/l in such a way that one particle at the 
time passes a cross-section of the flow channel, 

monitoring means positioned at the flow channel for monitoring parameters of a particle residing 
within a measurement volume within the flow channel and providing an output signal 
corresponding to a monitored parameter, 

control means for controlling passage of fluid through the first and the second outlet means, 
respectively, in response to the output signal of the monitoring means whereby particles may be 
separated according to values of a parame^fcef^nonitored by the monitoring means. 

a flow channel defined tfye'rein for guiding a^flow of a fluid containing the particles through the 
flow channel, 



inlet means positioned al 



I5w"channel for entering the fluid into the flow channel, 



field generating means positioned proximate to the other end of the flow channel for generating a 
field substantially along a/fongitudinal axis of the flow channel whereby the particles are drawn 
by the field along the channel and distributed according to their susceptibility to the field and 
their mobility. 
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31. A micro flow system for analysing components of a fluid, comprising a member having a flow 
channel defined therein for guiding a flow of a fluid through the flow channel, /first inlet means for 
entering particles into the flow channel, first outlet means for discharging of/fluid from the flow 
channel and a plurality of assay sites located in the flow channel and comprising immobilised 
reagents whereby the fluid may be analyzed for a plurality of component^ while residing in the 
flow channel. 



32. A micro flow system according to claim 31, further comprising field generating means 

^^^^^^ $ 

positioned proximate to at least some of the assay sites for generation of a field proximate to the 
corresponding assay site whereby reagents residing in theflow channel and being susceptible to 
the field when generated at a selected assay site are attracted tg and immobilised at the selected 
assay site, or, are rejected from the selected assay site. 



33. A micro flow system according to claim 31 ^j^S; whereiA the member comprises a plurality of 
flow channels arranged in parallel or in series and each oy which has assay sites whereby the fluid 
containing particles is brought into contact with a large number of assay sites. 



34. A method of separating particles, comprising the steps of 

guiding a flow of a fluid containing the particles through a flow d^aruiel in such a way that one 
particle at the time passes a cross-section o£-trie"pe;W channel,^ 



positioning the flow channel in a^field that isiubstantigrfiy perpendicular to a longitudinal axis of 
the flow channel so that particles residing ill iae flow channel and being susceptible to the field 
across the flow channel are deflected in the dire/ftion of the field and thereby separated from the 



fluid. 




method of separating fetal cells/from maternal cells, comprisi 



re"~steps of 



selective magnetically staining of fetal cell&4n"tfnuid containing fetal and maternal cells, 



guiding a flow of the fluid Containing the fetal cells through a flow channel in such a way that one 
fetal cell at the time passes/a cross-section of the flow channel, 



positioning the floyf channel in a magnetic field that is substantially perpendicular to a 
longitudinal axijs of the flow channel so that magnetically stained fetal cells residing in the flow 
channel are deflected in the direction of the magnetic field. 
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36. A method of separating cancer cells from other cells, comprising the steps of 

selective magnetically staining of cancer cells in a fluid containing cancer another cells, 

guiding a flow of the fluid containing the cancer cells through ajh5w^cj*annel in such a way that 
one cancer cell at the time passes a cross-section of the flo>/charmd 

positioning the flow channel in a magnetic field thai is substantially perpendicular to a 
longitudinal axis of the flow channel so that magnetically seined cancer cells residing in the flow 
channel are deflected in the direction of the / magnetic fieia*. 

37. A method of separating particles, ^comprising ther steps of 



guiding a flow of a fluid contaunin£ the particle^ through a flow channel in such a way that one 
particle at the time passes a crosfe-section ofydie flow channel, the flow chajinel-havirlgTirst and 
second outlet means for dischargin^f» £J1uyi from 




monitoring parameters of a particle raiding within a measurement volume within the flow 
channel and 



controlling passage of fluid through the first and the second outlet means, respectively, in 
response to a monitored para/neter value whereby particles may be separated according to values 
of a monitored parameter. 

38. A method of analysing components of a fluid, comprising the steps of entering a fluid 
containing the particles into a flow channel and allowing the fluid to flow in the channel, the 
channel having a plurality of assay sites, each of which comprises immobilised reagents whereby 
the fluid can be analyzed for a plurality of components while residing in the channel. 

39. A method/of forming assay sites comprising immobilised reagents in a flow channel, 
comprising/the steps of 

preparing selected surfaces of the assay sites for immobilisation of selected reagents, 



dispensing a selected reagent proximate to a corresponding selected assay site, and 
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generating a field proximate to the se 
brought into contact with the su 
immobilised upon contact wi 




ereby the reagent is attracted towards and 
selected assay site by the field generated and is 
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